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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The art of the drainage which it is [ drainage ] the art of the drainage which makes iron ion and/or aluminum 
ion eluted electrochemically, and carries out coagulation sedimentation of the phosphoric-acid ion in the form of an 
insoluble salt with iron and/or aluminum during the drainage which contains phosphoric-acid ion using the electrode 
containing iron ion and/or aluminum ion, and makes calcium ion and/or a magnesium ion generation source exist 
during drainage. 

[Claim 2] The calcium ion and/or the magnesium ion generation source containing at least one sort chosen from the 
group which consists of a compound which they are made eluted while draining calcium ion and/or magnesium ion in 
metal calcium and a metal magnesium row, and is sold to them which are used for the art of drainage according to 
claim 1. 

[Claim 3] The processor of phosphoric-acid ion content drainage with which it consists of a power supply for 
energizing to the waste-water-treatment room which has the input and tap hole of drainage, the electrode arranged so 
that at least a part may be immersed during drainage of this processing interior of a room, and this electrode, and at 
least one of the aforementioned electrodes contains iron ion and/or the aluminum ion generation source, and it comes 
to allot calcium ion and/or a magnesium ion generation source to before the aforementioned input or the 
aforementioned waste-water-treatment interior of a room. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the art and processor containing phosphoric- 
acid ion, such as drainage especially domestic effluent, or drainage of an apartment, of domestic wastewater. 
[0002] 

[Description of the Prior Art] It is common knowledge that one of the causes of eutrophication of a river or a lake has 
existence of phosphorus compounds. Moreover, since these phosphorus compounds exist more mostly in the domestic 
wastewater of ordinary homes than industrial liquid waste, purification processing is difficult for them, and the present 
condition is being unable to take effective measures. 

[0003] Although various the purification arts and processors of phosphorus compounds are proposed, iron electrolysis 
melting is known about domestic effluent (refer to JP,3-89998,A). this technology makes the phosphoric-acid ion 
under drainage react with iron ion, is the salt of water-insoluble nature, for example, the technology which tends to be 
made to carry out coagulation sedimentation as FeP04 or Fe(OH)x(P04) y, and it is going to remove, energizes supply 
of iron ion to an iron electrode, and makes iron ion eluted during drainage ~ it is a thing As sewage disposal equipment 
using this electrolysis melting, and after [ for example, ] carrying out aversion processing of the domestic wastewater 
which flowed into the aversion filter bed tub, In an aerator, carry out an aerobic treatment and the treated water in an 
aerator is returned to an aversion filter bed tub through the iron dissolution equipment eluted in iron ion. The iron ion 
which dissolved from iron dissolution equipment in the aversion filter bed tub, and the orthophosphoric acid in a 
treated water are made to react, as poorly soluble phosphorus compounds Condensation, It is made to precipitate and 
there are some which carry out suction exclusion of the sludge returned to the poorly soluble phosphorus compounds 
and the aversion filter bed tub which were deposited on the aversion filter bed bottom of the tank section on the 
occasion of a periodic check (refer to JP,7-108296,A). 
[0004] 

[Problem(s) to be Solved by the Invention] However, the electrolysis melting of the aforementioned iron has the 

problem that change the removal efficiency of phosphoric-acid ion sharply according to the kind of drainage, and 

purification of the stable drainage is not obtained even if the amount of phosphoric-acid ion is the same. 

[0005] this invention aims at offering the art and processor of phosphoric-acid ion content drainage which can raise the 

removal efficiency of phosphoric-acid ion in view of the situation on **. 

[0006] 

[Means for Solving the Problem] The art of phosphoric-acid ion content drainage of this invention is an art of the 
drainage which makes iron ion and/or aluminum ion eluted electrochemically, and carries out coagulation 
sedimentation of the phosphoric-acid ion in the form of a water-soluble salt with iron and/or aluminum during the 
drainage which contains phosphoric-acid ion using the electrode containing iron ion and/or aluminum ion, and is 
characterized by making calcium ion and/or a magnesium ion generation source exist during drainage. 
[0007] Moreover, the calcium and/or the magnesium ion generation source which are used for the art of drainage of 
this invention are characterized by including at least one sort chosen from the group which consists of a compound 
which they are made eluted while draining calcium ion and/or magnesium ion in metal calcium and a metal magnesium 
row, and is sold to them. 

[0008] Furthermore, the processor of phosphoric-acid ion content drainage of this invention It consists of a power 
supply for energizing to the waste-water-treatment room which has the input and tap hole of drainage, the electrode 
arranged so that at least a part may be immersed during drainage of this processing interior of a room, and this 
electrode. At least one of the aforementioned electrodes contains iron ion and/or the aluminum ion generation source, 
and calcium ion and/or a magnesium ion generation source are allotted to before the aforementioned input or the 
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aforementioned waste-water-treatment interior of a room, and it is characterized by the bird clapper. 
[0009] 

[Embodiments of the Invention] Hereafter, based on an accompanying drawing, the art and processor of phosphoric- 
acid ion content drainage of this invention are explained. 

[0010] It is outline explanatory drawing showing other examples of arrangement of an electrode [ in / this invention / 
explanatory drawing in which drawing 1 shows the gestalt of 1 operation of the processor of phosphoric-acid ion 
content drainage of this invention, explanatory drawing in which drawin g 2 shows the gestalt of other operations of the 
processor of phosphoric-acid ion content drainage of this invention, and drawin g 3 , and / in drawing 4 ]. / explanatory 
drawing of the waste water treatment equipment of this invention showing the gestalt of other operations further 
[001 1] As shown in drawing 1 , the processor consists of a power supply 6 for energizing to the electrodes 4 and 5 and 
these electrodes 4 and 5 which are arranged so that at least a part may be immersed during the drainage in the waste- 
water-treatment room 3 which has the input 1 and tap hole 2 of drainage, and this processing room 3, and an ion 
generation source 7 for removing phosphoric-acid ion allotted in the aforementioned waste- water-treatment room 3. 
[0012] The aforementioned electrodes 4 and 5 are manufactured from iron, an iron alloy, aluminum, the aluminium 
alloy, or the iron aluminum alloy. 

[0013] There are three kinds of the aforementioned ion generation sources, a calcium ion generation source, a 
magnesium ion generation source, and the ion generation source with which these were combined. As the 
aforementioned calcium ion generation source, the water-soluble salt of metal calcium or calcium etc. can be used. As 
the aforementioned magnesium ion generation source, the water-soluble salt of metal magnesium or magnesium etc. 
can be used. As an example of these water-soluble salts, a calcium chloride (59.5g / lOOg of water [ Solubility : ]), A 
calcium hydroxide (185mg / lOOg of water [ Solubility : ]), a calcium carbonate (1.4mg / lOOg of water [ Solubility : ]), 
A calcium oxalate (0.67mg / lOOg of water [ Solubility : ]), a magnesium chloride (52.8g / lOOg of water 
[ Solubility : ]), A magnesium hydroxide (0.9mg / lOOg of water [ Solubility : ]), a magnesium carbonate (10.6mg / 
lOOg of water [ Solubility : ]), oxalic acid magnesium (70mg / lOOg of water [ Solubility : ]), etc. are raised. Especially 
when it desires sustained-release [ that calcium ion or magnesium ion is eluted small quantity every ] among these, a 
calcium carbonate, a magnesium hydroxide, and a calcium oxalate are desirable. Moreover, coating with the film of 
water permeability also in the salt of right water solubility etc. may give sustained-release externally, and as a method 
of arranging these ion generation sources in the aforementioned waste-water-treatment room 3 Although there is 
granular, or the method of surrounding the ion generation source 7 of the letter of bulk with a network 8 or a filter, and 
installing in the waste- water-treatment room 3, the method of wrapping the aforementioned ion generation source 7 in 
a network or a filter, and hanging during drainage or the method of covering an ion generation source in a case and 
installing in an inflow side If it is the method that calcium ion and/or magnesium ion can be eluted in the waste- water- 
treatment interior of a room, it will not be limited to especially these. 

[0014] It is desirable to connect to the aforementioned power supply 6 an electrode 4 and the control unit 9 which 
controls the current which flows among five. Although the oxide skin of the organic substance and an inorganic 
substance occurs, the front face of the electrode 4 by the side of an anode plate (anode), for example, an electrode, is 
washed by the front face of the electrode 5 by the side of cathode (cathode) with the hydrogen gas generated from 
cathode side iron material or aluminum material, and an oxide skin does not produce it on it. For this reason, when an 
oxide skin occurs on the front face of the electrode 4 by the side of an anode plate and the elution volume of iron ion or 
aluminum ion has decreased with the aforementioned control unit 9, polarity is reversed by the predetermined time 
interval. Thereby, since the elution volume of iron ion can be maintained almost uniformly, a ** Lynn performance is 
uniformly maintainable. In addition, as time of reversal, since the elution volume of iron ion falls in the case of less 
than 1 hour, it is desirable to carry out in 1 hours or more. 

[0015] The processing by the electrolysis melting of the iron (aluminum) of phosphoric-acid ion content drainage in 
this invention Although the reaction (reaction A) which it reacts [ reaction ] with the phosphoric-acid ion which the 
iron ion (aluminum ion) eluted from the electrode is draining, and makes the salt of the phosphoric acid of water- 
insoluble nature and iron (aluminum) generate is used The hydroxide ion exists during drainage and, as for the eluted 
iron ion (aluminum ion), the hydroxide ion reacts (reaction B). Since Reaction B is quicker than Reaction A, in order to 
catch phosphoric-acid ion, it needs to make [ many ] the amount of current and needs to increase the elution volume of 
iron ion (aluminum ion). Consequently, consumption of an electrode and power will increase. 
[0016] However, if calcium ion or magnesium ion exists during drainage, those ion will react with the hydroxide ion 
(reaction D). Since priority is given to this reaction D over the reaction B of iron ion (aluminum ion) and the hydroxide 
ion, Reaction B is suppressed and iron ion (aluminum ion) is used effective in the reaction A with phosphoric-acid ion. 
furthermore, calcium ion and magnesium ion — phosphoric-acid ion - reacting - the salt of water-insoluble nature — 
forming (reaction E) — it contributes to removal of phosphoric-acid ion 
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[0017] Therefore, the reaction B of iron ion (aluminum ion) and the hydroxide ion can be suppressed, and the reaction 
A of iron ion (aluminum ion) and phosphoric-acid ion can be made to perform efficiently in this invention. 
[001 8] The aforementioned reaction A is an acidity side (pH 4-5), since Reaction E is promoted by the alkalinity side 
(pH 9-11), Reaction A is an anode plate (anode side), and Reaction E becomes easy to occur by cathode (cathode side). 

[0019] In addition, at the reaction E with the reaction A of phosphoric-acid ion and iron ion and phosphoric-acid ion, 
calcium ion, or magnesium ion, a reaction condition generates the salt of the water-insoluble nature of various 
gestalten, such as an independent salt and a hydrate salt. Therefore, it is a salt with a phosphoric acid and the salt of 
water-insoluble nature is contained in a salt with iron with the phosphoric acid in this invention, calcium, and 
magnesium. 

[0020] When the effect of this calcium ion or magnesium ion begins to affect phosphoric-acid ion removal of iron ion 
greatly, the concentration under drainage of calcium ion or magnesium ion is 2mg/l. If the elimination factor of 
phosphoric-acid ion goes up rapidly corresponding to the concentration of calcium ion or magnesium ion in lOmg /and 
1. exceeds 1. in lOmg /exceeding 2mg/L, elevation of the elimination factor of phosphoric-acid ion will become loose. 
[0021] In this invention, the calcium ion concentration, the magnesium ion concentration, or those sum total 
concentration under drainage perform preferably 2mg /or more of electrolysis elution of iron or aluminum in the 2- 
10mg[/l. ] state 1. 

[0022] Although the ion generation source is arranged in the waste- water-treatment room 3, in this invention, the form 
of this operation is not limited to this, and as shown in d rawin g 2 , it may arrange the ion generation source 7 to the 
dissolver 10 prepared before the input 1 of drainage. When arranging to this dissolver 10, the waste- water-treatment 
room 3 is connected with a dissolver 10 by piping through a pump 1 1, the drainage which made calcium ion and/or 
magnesium ion eluted within a dissolver 10 is pumped up with a pump 11, and it can slush into the waste- water- 
treatment tub 3. Or a dissolver is located more highly than a waste- water-treatment room, and you may make it the 
drainage which made calcium ion and/or magnesium ion eluted flow into a waste-water-treatment room side 
automatically. 

[0023] Since it is made for the form of operation shown in drawin g 2 to send the drainage which made calcium ion 
and/or magnesium ion eluted to a waste-water-treatment room, it can control easily the calcium ion and/or magnesium 
ion concentration of the waste-water-treatment interior of a room rather than the form of operation shown in drawing 1 
by changing the number and position of a delivery of the aforementioned piping. 

[0024] The form of operation shown in drawing 3 installs in an inflow side what was put in the cartridge type case 
where an ion generation source is exchangeable. If it is this composition, since a case can be removed easily, the 
maintenance of supply of an ion generation source etc. becomes easy. 

[0025] In addition, although the electrode of the couple which counters is used with the form of operation shown in 
drawing 1 -3, in this invention, it is not limited to this arrangement and number, and while setting up suitably the 
number of electrodes by the side of an anode plate and cathode, various those arrangement can also be changed. For 
example, the electrode group 24 of the multiseriate by the side of cathode and the electrode group 25 of the multiseriate 
by the side of an anode plate can be made to counter mutually, as shown in drawing 4 (a). Or as shown in drawin g 4 
(b), the electrode 35 by the side of an anode plate and the electrode 34 by the side of cathode can also be arranged by 
turns. In addition, the number of the electrodes by the side of an anode plate and cathode may not be the same. 
[0026] A well-known method can be conventionally adopted as iron (aluminum) electrolysis melting, and even if the 
energization to an electrode is continuous, intermittent and a pulse target are sufficient as it. although the amount of 
energization changes with the concentration of phosphoric-acid ion or other ion, flow rates of drainage, etc. — the ratio 
(it abbreviates to "Fe/P" hereafter) of the concentration / phosphoric-acid ion concentration under drainage of iron ion 
and/or aluminum ion — 0.8-3.0 — what is necessary is just to adjust so that it may be preferably set to 1 .0-2.5 
According to this invention, this amount of energization can be reduced sharply, and while being able to save 
electricity, the elution volume of iron or aluminum can be reduced. 

[0027] The art and processor of drainage of this invention can be used especially in favor of general domestic effluent 
as mentioned above. Therefore, although you may use it independently, it can consider as home use and the 
comprehensive drainage purification system for apartments combining other purification systems, for example, an 
activated sludge process, membrane separation, an aversion, an aerobic cyclic process, etc. Moreover, it can use also 
for a large-scale processing system (human waste treatment plant). 
[0028] 

[Example] Although this invention is explained based on an example below, this invention is not limited only to this 
example. 

[0029] The sample offering drainage which contains 15mg [/l. ] (it adds as H3P04) phosphoric-acid ion concentration 
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to flow by the 11. of the rates of flow, and min using the electrolysis elution 
waste water treatment equipment of the iron shown in example 1 drawing 1 . 

[0030] The griddle of a high grade was used as an electrode made immersed during drainage. Moreover, lOOOmg 
CaC03 was surrounded with the network as an ion generation source arranged in a waste-water-treatment room. The 
amount of energization to an electrode was set to 1 .2A so that Fe/P might be set to 1 .5, and it reversed polarity every 
0.5 hours. 

[0031] And by electrolysis of an electrode, iron ion and calcium ion were eluted simultaneously. Since the solubility of 
CaC03 was 15mg/l. to water with a temperature of 25 degrees C, the calcium ion concentration of sample offering 
drainage was 6mg/l. which exceeds 1. in 2mg /. 

[0032] It is JIS about the filtrate which filtered the drainage extracted by the tap hole 2 with the filter of 0.45 
micrometers of apertures after energizing for 2 hours. K As a result of investigating based on the total phosphorus 
analysis method (46.3) by which specification was carried out to 0102, it turns out that the removal efficiency of Lynn 
is 90% or more. 

[0033] CaC03 in example 2 example 1 was performed by the same test condition using the same equipment except 
having replaced with soluble calcium (OH)2. 

[0034] The calcium ion concentration of the sample offering drainage which flows out of the tap hole at this time was 
12mg/l. 

[0035] After resistance- welding-time progress of the half of an example 1, as a result of investigating the content of 
Lynn like an example 1, it turns out that the removal efficiency of Lynn is 90% or more. Moreover, as a result of being 
able to sell the removal efficiency (90% or more) of the same Lynn as an example 1 at the half resistance welding time 
by making calcium ion concentration into the double precision of the calcium ion concentration of the aforementioned 
example 1 like this example, it turns out that power consumption can be reduced by half. 
[0036] 

[Effect of the Invention] According to this invention, the phosphoric-acid ion under drainage can be removed at high 
rate, the power for the consumption of the iron which is moreover an electrode, or aluminum, and elution can be 
reduced, and waste water treatment can be continuously operated with low power for a long period of time as 
explained above. 
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* NOTICES * 

Japan Pat nt Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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